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A processing apparatus of this invention has an openable window portion for 
transferring a target processing substrate, and an inlet port for introducing the 
outer atmosphere. Further, the processing apparatus includes a closed processing 
chamber for performing predetermined processing for the target processing substrate 
transferred via the window portion, an exhaust means for evacuating the interior of 
the processing chamber, and an opening/closing mechanism for closing the inlet 
port, and opening the inlet port when the pressure in the processing chamber is 
negative . 

18 Claims, 21 Drawing figures 
Exemplary Claim Number: 13 
Number of Drawing Sheets: 14 
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ABSTRACT : 

An etching process for the patterning of electrodes and a ferroelectric dielectric 
layer in a ferroelectric capacitor, which is formed in a semiconductor device, is 
disclosed. A series of overlying layers including a first electrode layer (16), a 
ferroelectric layer (18), and a second electrode layer (20) are etched to form a 
ferroelectric capacitor (14) on a semiconductor substrate (10) . The second 
electrode layer (20) is selectively etched in a first aqueous solution containing 
hydrochloric acid, nitric acid, and a metal etching compound comprised of 
phosphoric acid, nitric acid, and acetic acid. The ferroelectric layer (18) is 
selectively etched in a second aqueous solution containing hydrogen peroxide, 
hydrofluoric acid, and nitric acid. The etch rate of the ferroelectric layer in the 
second aqueous solution is controlled by selection of the relative concentration of 
the chemicals used to form the solution. The wet chemical etching process of the 
invention can be combined with a dry etching process for the purpose of removing 
dry etch residue following formation of the ferroelectric capacitor (14). 

13 Claims, 3 Drawing figures 
Exemplary^ Claim Number: 1 
Number of Drawing Sheets: 2 
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